Large quantities of Prevotella
. Effect of duration of citrate-treatment of HA on the attachment of P. nigrescens cells to HA The cell count was the same for bacteria which bound to HA beads treated with citrate for various durations (15 min, 30 min, 45 min and 60 min) (Fig. 2) . It was therefore concluded that 15 min of citrate treatment of HA was enough time to produce a maximum effect.
Effect of frequency of citrate treatment of HA on the attachment of P. nigrescens to HA The number of bacteria binding to HA beads increased in proporton to the frequency of treatment with citrate.
Even when the concentration of citrate was relatively low (0.4 mM, 6 times), the maximum number of P. nigrescens cells could become attached to the HA beads (Fig. 3, 4) .
Effect
of other carboxylates on P. nigrescens attachment to citrate-treated HA Of those carboxylates tested, only three produced significant inhibition of P. nigrescens attachment. Oxalsuccinate, oxaloacetate and cis-aconitate were strong inhibitors (Fig. 5) . The other carboxylates did not affect the attachment of P. nigrescens to citrate-treated HA. adhesion mechanism operates between the bacterial cell surfaces and citrate molecules adhered to HA. The other citrates such as calcium salt, potassium salt, magnesium salt, lithium salt and ammonium salt exhibited similar effects (unpublished observations). The "adhesin" of P. nigrescens cell surfaces has also been shown to be very sensitive to heat. Citrate is generally found in serum, saliva and periodontal pocket exudate from both patients with periodontal disease and clinically healthy subjects.
Conclusion Several mechanisms are involved in the adherence of oral bacteria to the surfaces of tooth and oral mucosa. In this study, it has been demonstrated that citrate is one of the essential factors in P. nigrescens cell attachment to apatitic surfaces, and that the adhesin which interacts with citrate is extremely heat sensitive. This interaction is also strongly inhibited in the presence of cis-aconitate, oxaloacetate and oxalsuccinate. 
